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Abstract: Nowadays, embryos recovery and transfer, immediately after recovery are allowed in most horse 
breed. During February-May 2008 researches were made on 4 mares with age between 4 and 22, belonging to 
different breed, from which 2 were proposed for the embryos recovery. From the total of six uterine flushings 
made at the 2 mares, four (66%) had no result, no emryos being identified in the recovery medium. All four 
flushings were performed at mare 1. In the case of the two flushings made at mare 2, there were identified two 
embryos, with maximum efficiency. Embryos recovering rate was 33%. 
   
INTRODUCTION 
 
Horse embryo transfer biotechnology was accepted for the first time in 1970, in USA, 
by the Quarter Horse Breeders Association, but only in the case of old mares. (Allen W.R., 
1982).  
 The first embryo transfer was made by surgical way by Allen and Rowson in 1972, 
obtaining 4 pregnancies from 9 transferes (Squires E.L. and all., 2003). In the last 20 years, 
horse embryo transfer attempts had brought many benefits to the breaders, being applied 
especially for the high genetic value mares, that compete, and also in the case of those with 
uterine and cervical pathology, that doesn’t allow a pregnancy installation and maintainance 
(Blanchard T.L. and all., 2003; Squires E.L. and all., 1999). But there are also a series of 
disadvantages mainly related to the difficulty  to use a safe method for the mare 
superovulation, so the transfer efficacy remaining reduced (Vandervall DK.,1996).  
 At present, embryo recovery and transfer, immediately after recovery are allowed in 
most horse breed, and the refrigerated and frozen embryos transport begins to be accepted 
world-wide. In most of the cases there are no restrictions regarding the mare age or 
reproductive status (Vandervall DK.,1996). 
The aim of this study was the mare ovulation control technique, the application of 
some horse embryos recovery and evaluation techniques. We mention that, although in the 
world these techniques are already used, even in comercial purpose, in our country they were 
not studied before, being a national premiere.   
 
MATERIALS AND METHODS 
 
The researches were made in February-May 2008, on four mares with age between 4 
and 22 years, belonging to different breeds. Three of them belong to the Faculty of Veterinary 
Medicine, Cluj-Napoca, and one to Drosera farm, Urziceni, Satu-Mare district.  
 For each mare we draw up an individual gynaecological record where we identified, 
after the identification data, the anamnetic data, the ecographic, clinic and paraclinic exam. 
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During the four months we followed the mare oestrus cycle, by ecographic examination, in 
order to trace the ovulation moment. For the ecographic exam we used the Aquila ecograph 
(Esaote Pie Medical) equiped with a 5 MHz liniar transductor from the Veterinary 
Reproduction, Obstetrics and Ginaecology discipline at the Faculty of Veterinary Medicine 
Cluj-Napoca. When a preovulatory follicle of 3,5 cm was observed, we administered an hCH 
(Chorulon) 3000 UI dose, followed after 24 hours by a deeply intrauterine artificial 
insemination with frozen sperm. The embryos recovery was made in day 7 or 8 after the 
ovulation, using the nonsurgical method, using an intrauterine transcervical flushing. The 
flushing was made by intrauterine instillation in 2-3 rounds with 800-1000 ml warm 
solution(37°C) of DPBS (Dulbecco’s phosphate buffered saline) containing 1% bovine fetal 
serum, penicillin (100 UI/ml), streptomicin (100 µg/ml), or with Ringer sollution. The liquid 
was recuperated by flushing, by a 0,75 µ filtre, for mare embryos. At the end of the flushing , 
the filtre was washed  and emptied on a Petri dish for examination. The obtained liquid was 
examined at the stereomicroscope, at a 15x magnitude. The eight-day embryos can be seen 
even with the naked eye. After the identification, the embryos were washed three times and 
transfered in one ml of DPBS with 1% bovin fetal serum, using a 0,22 µ filtre dropper. After 
‘washing’ the embryo was trnasfered on a little Petri dish, that contains the same medium. 
The embryos reexamination was realized at the inverted microscope, using a 40x and 80x 
objective lens, and the evaluation was realized on the basis of the embryonic characteristics, 
scoring from 1 (excellent)  to 4 (bad).    
 
RESULTS AND DISCUSSIONS 
 
For the embryo recovery, 4 mares of different ages and breeds were proposed. As a 
result of the clinic and paraclinic investigations 2 mares were selected for the embryo 
recovery. The refused ones were diagnosed with anestrus due to the ovarian inactivity (Fig.1) 











       Fig. 1 Ovarian inactivity                            Fig. 2 Uterine collection 
The ovulation control took place at 24 hours from the hormones therapy application 
(mare 2 – first cycle), when it produced exactly at the insemination moment. The maximum 
interval between the hormonal therapy and ovulation was of 34 hours at the first mare, cycle 
2. None of the mares ovulated at an interval smaller than 24 hours, so the artificial 
insemination protocol established at 24 hours from the hCG administration was correct (Table 
and Graphic 1). In the literature the recommended dose is comprised between 1500-3000 UI, 
and the ovulation interval between 24 and 36 hours. The results obtained in this experiment 
are corresponding to the ones obtained by other authors. We consider that the ovulation 
control technique by using hCG supports the practicioners by assuring an efficient control of 
the ovulator process. All the three administrations of hCG were a success, in spite of the 
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affirmations of some authors regarding the inefficiency of several hCG administrations, by 
anti-hCG antibodies formation.   
 
                Table 1  
The results obtained at the ovulation control 
Mare Cycle Diameter l/L Average(cm) Ovulation 
duration 
1 3,7/4,3 4  30 h 
2 3,8/4,2 4  34 h 1 
3 3,9/4,21 4,05  28 h 
1 3,35/4,13 3,74  24 h 
2 











1 2 3 4 5
Ovulation interval
 
Graphic 1 Ovulation interval after the hCG administration 
 
The instillated volume during the uterine flushings was of 2500 ml. Its recovery rate 
varied between 88 and 96%, having a very great importance in the embryo recovery technique 
(Table 2). The greater the recovery percentage, more the embryo training chances grow. The 
smallest flushing liquid recovery percentage was recorded at mare 1, where it variated 
between 88-92% in comparison with the second mare, where the variation was comprised 
between 94-96% (Graphic 2). This is correlated with the age and the genital tract 
morphological characteristics.  
Table 2  
The recovery rate of the flushing medium 












 1 2500 2200  300  88% 
 2 2500 2250  250  90% 
3 2500 2200  300  88% 
1 
4 2500  2300  200  92% 
1 2500  2350  150  94% 
2 





Graphic 2  Recovery rate of the flushing medium  
 
From the total of six uterine flushings realized at the two mares, four (66%) had no 
result, no embryos being identified in the recovery medium. All the four flushings were 
realized at the mare 1. In the case of the two flushings realized at mare 2, two embryos were 
identified, the recovery efficiency being maximum (Graphic 3).  
 
                           Table 3  
The results obtained after the embryonic recovery 







 1 2500 2200  negative 
 2 2500 2250  negative 
3 2500 2200  negative 
1 
4 2500  2300  negative 
1 2500  2350  positive 
2 
2 2500  2400  positive 
 
 
Graphic  3 Embryonic recovery efficiency 
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In the case of the first recovery, the uterine flushing was realized at 7 and a half days 
after the artificial insemination, with the identification of an expanded blastocyst, that was 
scored 1 (Fig. 4). At 3 hours after its maintainance in DPBS with bovine fetal serum, we 
observed its collaps (Fig. 5). The second recovery was realized at 7 days after the artificial 
insemination, obtaining a blastocyst, scored 1 (Fig. 6). In this case too, at a few hours after its 
maintainance in DPBS medium, we observed its collaps (Fig. 7).  
 
  
    Fig. nb.3 Horse embryo, after recovery (20X) Fig. nb.4 Collaps of horse embryo, after 3 h (40X) 
 
  
          Fig. nb.5 Horse embryo, after recovery (20X) 
 




 After the experiments regarding the embryos recovery and evaluation made on four mares 
of different ages and breeds, we can point out the following conclusions and 
recommendations: 
 The utilization of 3000 UI hCG administrated i.v. was efficient providing an optimum 
control of the ovulation moment, that took place at 24-34 hours after the administration.  
 The hCG therapy simulated at 2 cycles a double ovulation.  
 The flushing technique proved to be efficient providing a maximum recovery (94-96%), 
for one mare, and for the second mare the recovery rate variated between 88 and 92%. 
 A smaller recovery rate was recorded in the case of the 12 years old mare, probably being 
correlated with the uterine modifications.  
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 The embryos recovery rate was of 33%, mentioning that embryos could be recovered only 
from the second mare, aged 4, at both flushings. No embryos were recovered from the 
four uterine flushings at mare 1.  
 After the study we recommend a strict selection of the embryo donor mares, based on 
clinic and paraclinic exam (ecography, bacteriologic exam). Due to its proved efficiency, 
the Chorulon can be recommended in the ovulation control at cyclic mares.  An 
improvement of the uterine flushing technique is necessary especially at old mares in 
order to increase the medium recovery rate.  
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